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The mission of the Western Wheat Quality Laboratory is two-fold:  conduct milling, baking, and end-use quality evalua-
tions on wheat breeding lines and conduct research on wheat grain quality and utilization.  Our web site http://www.wsu.
edu/~wwql/php/index.php provides great access to our research, including a database of wheat cultivars relating kernel 
hardness and puroindoline alleles.  Our research publications are available on our web site.

We are serving as curator of the grain hardness, puroindoline, and GSP-1 gene sections of the Catalogue of 
Gene Symbols in Wheat.  Several new alleles have been documented in Ae. tauschii, synthetic hexaploids from CIM-
MYT, and other diploid taxa.  Morris and Engle lead the Pacific Northwest Wheat Quality Council, a consortium of col-
laborators who evaluate the quality of new cultivars and advanced breeding lines.  Our current activities and projects in-
clude grain hardness and puroindolines, waxy wheat, polyphenol oxidase (PPO), arabinoxylans, SDS sedimentation test, 
and soft durums.  Beecher and Luna currently are researching the genetic basis for noodle dough color stability.  Bettge 
currently is researching the influence of oxidative gelation on flour end-use functionality.  As such, he is developing a 
laboratory-scale method for pancake-making in order to provide an end-use test for flour functionality in batter systems.

Publications.
Bettge AD and Kweon M.  2009.  Collaborative study on updated method 10-52:  Baking quality of cookie flour – micro 

method (sugar-snap cookie).  Cereal Foods World  54:70-73.
Eujayl I and Morris CF.  2009.  Identification of differentially expressed UniGenes in developing wheat seed using dig-

ital differential display.  J Cereal Sci  49:316-318.
Finnie SM, Jeannotte R, Morris CF, Giroux MJ, and Faubion JM.  2010.  Variation in polar lipid composition within 

near-isogenic wheat lines containing different puroindoline haplotypes.  J Cereal Sci  51:66-72.
Finnie SM, Jeannotte R, Morris CF, Giroux MJ, and Faubion JM.  2010.  Variation in polar lipids located on the surface 

of wheat starch.  J Cereal Sci  51:73-80.
Gaylord TG, Barrows FT, Rawles SD, Liu K, Bregitzer P, Hang A, Obert DE, and Morris CF.  2009.  Apparent digest-

ibility of nutrients and energy in extruded diets from cultivars of barley and wheat selected for nutritional quality in 
rainbow trout Oncorhynchus mykiss.  Aquaculture Nutrition  15:306-312.

Haynes LC, Bettge AD, and Slade L.  2009.  Soft wheat and flour products methods review:  Solvent Retention Capacity 
equation correction.  Cereal Foods World  54:174-175.

He XY, He ZH, Morris CF, and Xia XC.  2009.  Cloning and phylogenetic analysis of polyphenol oxidase genes in com-
mon wheat and related species.  Genet Res Crop Evol  56:311-321.

Kidwell KK, Shelton GB, DeMacon VL, Kuehner JS, Baik BK, Engle DA, Bosque-Perez NA, Burke A, Carter AH, and 
Chen XM.  2009.  Registration of ‘Whit’ wheat.  J Plant Registr  3:279-282.

Kidwell KK, Shelton GB, DeMacon VL, Chen XM, Kuehner JS, Baik BK, Engle DA, Carter AH, and Bosque-Perez NA.  
2009.  Registration of ‘Kelse’ wheat.  J Plant Registr  3:269-272.

Li S, Morris CF, and Bettge AD.  2009.  Genotype and environment variation for arabinoxylans in hard winter and spring 
wheats of the U.S. Pacific Northwest.  Cereal Chem  86:88-95.

Ma D, Zhang Y, Xia X, Morris CF, and He Z.  2009.  Milling and Chinese raw white noodle qualities of common wheat 
near-isogenic lines differing in puroindoline b alleles.  J Cereal Sci  50:126-130.

McIntosh R, Dubcovsky J, Rogers WJ, Morris CF, Appels R, and Xia XC.  2009.  Catalogue of Gene Symbols for 
Wheat: 2009 Supplement.  in:  Ann Wheat Newsl  55:256-278 (also published on-line at: http://wheat.pw.usda.gov/
ggpages/wgc/2009upd.html).

Morris CF, Engle DA, and Sykes S.  2009.  Keeping the quality in Washington cultivars.  Wheat Life Magazine, August 
issue, pp. 46-48.



266

A n n u a l  W h e a t  N e w s l e t t e r            V o l.  5 6.
Morris CF, Li S, King GE, Engle DA, Burns JW, and Ross AS.  2009.  A comprehensive genotype and environment as-

sessment of wheat grain ash content in Oregon and Washington: Analysis of variation.  Cereal Chem  86:307-312.
Ohm JB, Ross AS, Peterson CJ, and Morris CF.  2009.  Relationships of quality characteristics with size-exclusion HPLC 

chromatogram of protein extract in soft white winter wheats.  Cereal Chem  86:197-203.
Ong YL, Ross AS, and Engle DA.  2010.  Glutenin macropolymer in salted and alkaline noodle doughs.  Cereal Chem  

87:79-85.
Porteaus F, Hill J, Ball AS, Pinter PJ, Kimball BA, Wall GW, Adamsen FJ, Hunsaker DJ, LaMorte RL, Leavitt SW, 

Thompson TL, Matthias AD, Brooks TJ, and Morris CF.  2009.  Effect of free air carbon dioxide enrichment (FACE) 
on the chemical composition and nutritive value of wheat grain and straw.  Animal Feed Sci Tech  149:322-332.

Randhawa HS, Mutti JS, Kidwell K, Morris CF, Chen X, and Gill KS.  2009.  Rapid and targeted introgression of genes 
into popular cultivars using marker-assisted background selection.  PLoS ONE (Public Library of Science E-journal) 
4:e5752.

Ross AS and Bettge AD.  2009.  Chapter 20:  Passing the test on wheat end-use quality.  in:  Wheat: Science and Trade 
(Carver BF, Ed).  Wiley-Blackwell, Indianapolis, IN.   Pp. 455-493.

Zhang J, Martin JM, Beecher B, Morris CF, Hannah LC, and Giroux MJ.  2009.  Seed-specific expression of the wheat 
puroindoline genes improves maize wet milling yields.  Plant Biotech J  7:733-743.


